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Stable isotope analyses are useful tools in a wide variety of plant
ecological and physiological research. During photosynthesis, plants discriminate e Fig, 510 Site-by-site inventory of di3C foliage values.
against the heavier isotope of carbon (*3C). First, 13CO, diffuses more slowly 8 [site A 1 All 556 samples are included in this compilation.
through stomata, making the interior of the leaf slightly more depleted in *3CO,. : _ _ i | Again, sites range from most wet (A) to most dry (E).
Furthermore, the primary carboxylating enzyme in C3 plants, Rubisco, Biomass Weighted Community Average Roots (all-depth average) °r ]
preferentially fixes 12CO,. Thus measurements of carbon isotopic composition of 24 L L L B ] B I L L ] .
leaf tissue (_*3C;) can reflect environmental conditions and plant metabolism. ) - 1 - 1
Several studies have explored foliar _13C across precipitation gradients. (y'25 a § g e R 2t
For example, Stewart, et al. (1995) found a linear increase in community 00 B ] C ] [ August 2001 Dominant Trees July 2002 Dominant Trees
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gradient. This result supports the notion that as plants become more water - 1 - 1 s L ] 1 b - 252000045 R?=0584 4 [ e . E
stressed, less discrimination occurs. However, Schulze, et al. (1998) concluded C-27 - ¢ 4 % ¢  SiteB ] ,)% g Y= rasa - BT BRI y=-202-0.000412x R'=0402 4
that _*3C; was approximately constant at rainfalls above 475 mm across a 3 B % ] r § ] 6 . s e E
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This study is an attempt to shed light on those contrasting results and to C ] . 1 4 sN2°
try to infer the mechanisms controlling _*2C within various ecosystem processes. 29 ? - - - ) lq 3¢
We made use of the OTTER Transect (Oregon Transect for Terrestrial Ecosystem C ] C ] 35 L
Research) (Fig. 1) to study the isotopic composition of foliage, roots, and soil 30 Ll " Ll Ll Ll L C T O T N S N S ol I N 3 E
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Fig.1: Site locations and precipitation patterns Figure 2: Biomass welgr_’nt_ed community averages and aII—_depth averages for foliage and roots, respectlvely, at each site, 6 . ) _ " ) ) ) )
: versus mean annual precipitation. For the foliage, we applied a weighted average based on estimated relative contributions ; ] Fig. 6: Mean d*N values of the dominant trees at each site for two consecutive years. Site D
of overstory (90%) and understory (10%) biomass (R. Waring, personal communication 2002). The overall trend was a 4t was not sampled in 2001.
linear decrease, similar to Stewart et al.’s results. It should be noted, however, that the wettest site, Site A, exhibited i
results contrary to expectation, i.e., although it is the wettest site, it did not have the most negative _13C; values. One 27
possible explanation may be that the stand is hydraulically limited due to its size (Ehleringer et al. 1998; Yoder et al. 1994). i
Hydraulic limitations have been shown to affect stomatal conductance (Hubbard, et al. 1999), which will, in turn, affect _*3C;. 0
Root values are the mean value of all five depths sampled. Sites A & D were sampled in 2002. All other sites were sampled . {““‘_‘“““““W””‘“""“‘W““‘W‘W“"‘”"‘“"““““"““““““““““““““““W} - -
Legend (inchos por yoar) in 2000. The root values appear relatively constant at the three wettest sites. r Site D 1 2002 Site Averages 2002 Site Averages
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=Six sites (A-E) located along the OTTER Transect, ranging from 15 i 1 450 \ ] *l - Fig. 7: Mean nitrogen concentration (%N) vs. mean annual
most wet (A) to most dr.y () . i C \ ol precipitation and %N vs. _13C;. (%N and _13C; are unweighted
=Mean annual preCIpltatlon varies from 227mm to 2760mm for a .—H_‘\—‘ MR U L U U U U S U S U N U S U UL SR I i
total gradient of 2533mm across a 250km stretch of land 120F J 20 F ’ ] oL b average values of all foliage samples at each site.) 3There was a
§ -Stand ages range from 15 years to 250 years [ ] 7 ] i \ | site F : strong negative correlation betyveen the %N and _* Cf. . _
~Canopy heights range from 8m to 50m 5L L L L L s Y-S P I I BN IS RIS IVAAFANIG Y- o N N U AU RN B B, = Although the results are opposite of what theory predicts (Field
«Elevations range from 240m to 941m 0 5 %)3 Carb 15 20 25 30 -29 -28 -2713 -26 -25 -24 23 -3 -29 -28 -2713 -56 -25 -24 -23 ek
# -Dominant species at the six coniferous forest sites include o Larbon 0C (%) 67C (%0) gl et al. (1998)) have found results similar to those above.
Picea sitchensis (Sites A&B) e L — BT - .
Tsuga heterophylla (A&B) Fig. 3: Mean values of % Carbon of bulk soil organic matter (SOM) and d'3C of SOM, forest litter, and roots, in 5-cm
Pseudotsuga menziesii (C&D) depth increments. There was no fresh litter at Site F during sampling. Sites A & D were sampled in 2002. All other
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Organic sampling

¥ sites were sampled in 2000.
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eFoliage: As many species sampled per site as possible (1-5 24 L I ] Conclusion
Individuals per species), with 66 d'ﬁerent species sampled total - y=0.7+1.01x R°=0.91 -7 ] The relationship between community-averaged _*3C;and precipitation across the transect may lead to the use of _13C; as an -
-Current year's growth and sun foliage collected for all tree ) s ] indicator of environmental influences on plant functioning. However, the discrepancies between studies such as Stewart et al.’s (1995)
Sam_pleS; Shade_ne_edles were also collected for_some trees. %o - . and Schulze et al.’s (1998) must still be resolved before any generalizations can be made. The correlation between _13Cg and _*3C;is
=Soil: Three soil pits were excavated at each site; samples were B ] intriguing in that _13C, might become useful in predicting ecosystem respiration, which is important in estimations of the global carbon
CO!IeCted n 5-cm de?p-th increments, ‘."OW” to 25 cm. ( 26 B budget. The pattern of decreasing foliar d*>N with increasing mean annual precipitation was consistent over two years and has been
sLitter: Litter was divided into fresh litter and old litter - . observed in a number of other studies world-wide (Handley et al. 1999). This suggests that annual rainfall input may play a significant
(significant decomposition, but still recognizable as needles). R-27 I ] role in controlling ecosystem nitrogen cycling.
-Roots: Roots were removed from the soil samples. 3C - . Since most other studies have focused on the variation of _13C. within a single species or a single plant functional type, we
Sample analyses 1 L ] . - . . — f T . g p . gle p . yPe,

L . S -28 - sampled as wide a variety of species and plant functional groups as possible in attempt to gain a better understanding of the
-All samples were oven dried in the laboratory (70°C) C ] differences of isotopic composition across plant functional groups. We are currently working to examine the differences in isotopic
=Samples finely ground to No. 20 mesh C ] composition with respect to plant functional types and other parameters.
=556 samples combusted and analyzed for _13C,, _15N, %C, and -29 —¢— OTTER Data [
%N on an Isotope Ratio Mass Spectrometer (deltaS: Finnigan e 1:1 Line ] P —
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*PRISM model (Daly et al. 1994 & 1997) applied to better

1 - 13 i i 13 13 i 13
estimate the mean annual precipitation at each site Fig. 4: _°C of ecosystem respiration (_*Cg) vs. _"C of foliage (_™Cy).

_13C, data were determined using air samples collected from the six OTTER sites in
o 2000 (Bowling, et al. 2002). The foliage data are the 90%/10% biomass-weighted
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